During the summer of 1964 several collections were made of plants for cytological in vestigations from different locations in the Dakotas and neighboring states . Herbarium specimens were also collected at the same time either from the same plant, clone, or sur rounding clump.
Part of the results of the above investigations are reported here. It is well known that the grass tribe Hordeae is well represented in this area and is challenging from a cytotaxonomical viewpoint.
The three genera studied are Agropyron, Elymus , and Hordeum.
The basic chromosome number for the entire tribe is x=7 and polyploidy is very common (Carnahan and Hill 1961) . Hybridization between the taxa together with chromosome doubling has given rise to complex phylogenetical problems.
It is hoped that this study will contribute towards a complete analyses of the taxa studied and their phy logenetic position. 
Results
The cytological data are present in Table 1 and will be discussed in dividually.
Agropyron trachycaulum (Link) Malte-This taxon was found to be regular in its meiotic behavior (collection 262 in Table 1 ). Peto (1930) reported normal meiosis in this species but observed some lagging chromo somes which did not go into micronuclei formation. Stebbins et al. (1946) percent of the cells showed univalents at MI (Fig. 8 ), 5% showed bridges at AI (Fig. 4) , and 21.7% showed laggards at AI (Fig. 5) . Also fragments were found in 1% of the cells and often in combination with laggards (Fig. 6 ). Micronuclei were present in 15.4% of the quartets. The collection was classified as Elynius virginicus but it may be a natural hybrid of some sort. 2n=28.
Hordeurn jubatuin L.-Five collections were studied belonging to this species and had variable meiotic behavior.
Collection 124 was completely normal in its meiotic behavior with a chiasma frequency of 1.996 per bivalent.
Collection 125 had 2.8% and 5.7% of cells with bridges and laggards respectively indicating slight irregularity.
Collection 146 had two univalents and 13 bivalents in 4.5% of the cells studied. The observed univalents did not line up along the equatorial plate at MI (Fig. 3) resulting, probably, in other irregularities observed, viz., 22.99% of cells showed laggards and 23.6% of cells showed micronuclei at the quartet stage. This collection also had lower chiasma frequency of 1.942 in our study. As many as three bivalents with one chiasma were observed in some cells (Fig. 9) .
Significant negative correlation between chiasma frequency and percentage of IM cells with univalents is known (Myers 1947) . The same author, in his review, has pointed out a significant positive correlation between the number of univalents at IM and IA laggards, and IA laggards and quartets with micronuclei.
Collection 213 showed 4.3%/ of the cells with bridges. At diakinesis three satellites were observed attached to three bivalents (Figs . 7, 10 ). Chin (1941) reported only two pairs of somatic chromosomes with satellites in Hordeurn jubaturn and Morrison (1959) reported three pairs of SAT-chro mosomes, one pair with a constriction cutting off a large satellite . Our observations show that all the three satellites are of equal size. Two pairs of satellites were separated from their bivalents and connected by a thin heterochromatic strand (Fig. 10) .
Collection 218 also is slightly irregular in its meiotic behavior , had 5% cells with bridges and 1.7% with laggards, with a chiasma frequency of 1 .97 per bivalent.
2n=28. The chromosome number for all of our collections was 2n=28 . However, previous investigators have reported chromosome numbers as follows: Agropyron trachycaulum (Link) Malte. n=14 and 2n=28 (Index to plant chromosome numbers, University of North Carolina Press, Chapel Hill). Elymus virginicus L. n=14 and 2n=28 (loc cit .) Hordeurn jubatum L.n=14, 2n=14, 2n=14?, 2n=28, and 2n=42 (loc cit.)
Discussion
In general the meiotic behavior of the collections falls within the overall pattern described for segmental allotetraploids by Stebbins (1947) . Nine of our collections were characterized by irregularities such as univalents at IM , l aggards and bridges at IA and IT , and micronuclei in the quartet stage. The chiasma frequency per bivalent was variable due to open bivalent forma tion in some collections. Dewey (1963) during his study of some collections of Agropyron trachy caulum, A. scribneri and presumed natural hybrids between them , also studied meiotic behavior of A. trachycaulum in detail. We are not able to classify two of our Agropyron collections to a specific status and we believe that this difficulty is due to natural hybridization with other related taxa as reported by Dewey (1963) and Stebbins and Snyder (1946) . For the pur pose of comparison of cytological data, however, we will consider all these three Agropyron collections as one group . Our observations on these three collections are similar to Dewey's (1963) observations on five A . trachy caulum plants in that no multivalents were seen. Only in one of our col lections were bridges noticed in 1.5% of the cells. Dewey (1963) observed them in less than 5% of the cells and found them to be the most frequent departures from complete regularity.
We observed laggards in one of our collection in 6.4% of the cells whereas none were found by Dewey (1963) in any of his collections.
In both studies micronuclei were found at the quartet stage. Chiasma frequency on an average in our material was quite high indicating closed association of bivalents at both ends. Dewey (1963) observed that in his materials more than 90% of the bivalents were closed at both ends also indicating a high chiasma frequency; however, since exact fi gures are not available for his data, a comparison cannot be made. The importance of SAT-chromosomes in cytotaxonomic studies of hybrids is well emphasized by Schulz-Schaeffer (1960) in his investigations in the genus Bromus and Rajhathy and Morrison (1961) in their studies in the genus Hordeum.
We find that all the three satellities present in Hordeum jubatum collection 213 are of equal size although previous workers have found some differences in size and number (Chin 1941 , Morrison 1959 . Rajhathy and Morrison (1961) found on an average 0.2 quadrivalents with a range of 0-1 in their collections of H. jubatum, and no univalents. Of five collections we found univalents in only one collections but no multivalents.
They found closed bivalents in the range of 11-14 and open 0-2 indicating high frequency.
We have found high chiasma frequency (Table 1) in all of our collections and results of the two studies in general are similar.
Summary
A total of eleven collections from North and South Dakota belonging to the grass tribe Hordeae were studied in detail to determine the extent of meiotic irregularity. Two collections of Agropyron trachycaulum and Hordeum jubatum were most regular with a high chiasma frequency and all the other nine collections of Agropyron spp., Elymus virginicus, and Hordeum jubatum had several irregularities in their meiotic behavior and varied chiasma fre quency.
A comparison of the present data with earlier studies shows some differing observations which are attributed to natural hybridization with related taxa.
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